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(57) Abstract: 

PROBLEM TO BE SOLVED: to provide a printed wiring 
board on which passive elements can easily be formed on 
through holes and components can be implemented at 
any position and to provide a method for manufacturing 
such a printed wiring board. 

SOLUTION: Passive elements 6a are implanted in 
through holes 3 of a printed wiring board 1 having 
wiring patterns on both sides. The passive elements 6a 
are formed by implanting their precursors in the through 
holes 3 and filling them. Both ends of the passive 
elements 6a are electrically connected to the wiring 
patterns. Since the through holes 3 can be filled with 
the precursors of the passive elements in a short time 
and easily and the surface of the wiring patterns 
forming the top and bottom of the passive elements 6a 
can be made flat, the placement of components to be 
implemented on the surface of the printed wiring board 
is without restraint and the printed wiring board 1 can 
be of high packing density. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) is an outline cross section of base material with which the manufacturing 
process of this invention is shown, the 1st process and (b) explain the 2nd process, and (c) 
explains the 3rd process. 

[Drawing 2] (a) is an outline cross section of base material with which the manufacturing 
process of this invention is shown, the 3rd process and (b) explain the 4th process, and (c) 
explains the 5th process. 

[Drawing 3] The manufacturing process of this invention is shown and (a) is an outline cross 
section of base material with which the 6th process and (b) - (c) explain the 7th process. 
[Drawing 4] The manufacturing process of this invention is finished and it is the outline 
perspective diagram of the completed printed wired board. 

[Drawing 5] The manufacturing process of this invention is shown and (a) - (b) is the outline 
cross section of base material showing an example in the case of forming a capacitor in a 
through hole in the 3rd process. 

[Drawing 6] It is the outline cross section of base material showing the conventional example. 
[Description of Notations] 

1 Printed Wired Board 

2 Base Material 

3 Through Hole 

4a The 1st wiring material layer 
4b The 2nd wiring material layer 

5 Screen 

6 Passive Element Precursor 
6a Passive element 

6b Electrode 

7 Surface Plate 

8 Squeegee 

8a Squeegee electrode holder 

9 Pin 

10 Resist 

1 1 Electric Conduction Material 

12 Pewter 

13 Flexible Substrate 
13a Binder 

13b Base film 
13c Circuit pattern 
13d Covering film 
13eHole 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the printed wired board which forms a 
passive element in the through hole of a printed wired board, and its manufacture method in more detail about a 
printed wired board and its manufacture method, 
[0002] 

[Description of the Prior Art] Since electronic equipment is requested from a miniaturization and thin-shape- 
izing and it corresponds to this now, development of the technology of mounting passive elements, such as 
resistance and a capacitor, in a printed wired board with high density is demanded. However, with a means to 
arrange a passive element superficially and to mount it on the printed wired board to which the size was 
restricted, a limitation is in the number of passive elements which can be mounted. Then, although a means to 
insert and mount a passive element in the through hole of a printed wired board was devised, the work which 
inserts a passive element in a through hole is complicated, and had fear of the passive element inserted in the 
through hole falling out. In view of this, previously, these people prevented defluxion of the passive element 
inserted in the through hole in JP,4-32780,Y, and proposed the means which wearing of a passive element can 
perform easily. This is explained with reference to drawing 6 . 

[0003] Drawing 6 is the outline cross section showing the state where passive element 6a was mounted in the 
through hole 3 of a printed wired board 1. The flexible substrate 13 which has adhesion material 13a is stuck on 
one side of the base material 2 at one side, and defluxion is prevented in contact with circuit pattern 13c which 
punctures passive element 6a inserted in the through hole 3 from the path of passive element 6a to a minor 
diameter. And while connecting one electrode 6b of passive element 6a, and 1st copper layer 4a with a pewter 
12, it connects by casting of the pewter 12 which dissolved electrode 6b and circuit pattern 13c of another side 
from hole 13e. 

[0004] However, in the example mentioned above, in the connection of electrode 6b of passive element 6a, and 
1st copper layer 4a, a pewter side could not rise, and the parts mounted on a printed wired board have not been 
arranged arbitrarily, but there was a case where high-density-assembly-izing of a printed wired board was 
difficult. Moreover, when having soldered, and the silver paste or pewter 12 to be used entered in a through 
hole 3 and short-circuited, it was. 
[0005] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is supposing that the printed 
wired board and its manufacture method of arranging arbitrarily the parts mounted on a printed wired board are 
offered while forming a passive element in the through hole of a printed wired board easily. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the printed wired 
board of invention of a claim 1, a passive element embeds a passive element precursor at a through hole, is 
filled up, and is formed, and it is characterized by connecting the ends of a passive element with a circuit 
pattern electrically. 

[0007] Electric conduction material is filled up with the printed wired board of invention of a claim 2 into the 
ends of the passive element precursor with which the passive element was embedded at the through hole, and it 
is characterized by connecting the ends of electric conduction material with a circuit pattern. 
[0008] By the manufacture method of the printed wired board invention of a claim 3, it is characterized by 
having the process which punctures a through hole to the base material by which the wiring material layer was 
formed in both sides, the process which forms the passive element which filled up the through hole with the 
piassive element precursor, and was electrically connected with the wiring material layer, and the process which 
carries out patterning to a wiring material layer. 

[0009] By the manufacture method of the printed wired board invention of a claim 4, it is characterized by 
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" having the process which punctures a through hole to the base material by which the wiring material layer was 
formed in both sides, the process which forms the passive element which embeds a passive element precursor at 
a through hole, fills up the ends of a passive element precursor with electric conduction material, and connects 
with a wiring material layer, and the process which carries out patterning to a wiring material layer. 
[0010] The operation by the means mentioned above is described below. The circuit pattern side formed in the 
upper and lower sides of the passive element formed in the through hole is a flat surface, and since it can 
consider as the soldering land for terminals of the parts mounted on a printed wired board, its arrangement of 
the parts mounted in a printed wired board front face is arbitrary, and can use it as the printed wired board in 
which high density assembly is possible. Moreover, the passive element formed in the through hole can connect 
both ends certainly by plating. And a passive element precursor can be made to embed and fill up into two or 
more through holes with the process which fills up with a passive element precursor the through hole which 
manufactures a printed wired board easily at one process. 
[0011] 

[Embodiments of the Invention] The printed wired board of this invention is the thing of the structure 
electrically connected with 1st wiring material layer 4a and 2nd wiring material layer 4b which were formed in 
the ends of passive element 6a constituted by the through hole, or the ends of the electric conduction material 
1 1 which were shown by drawing 5 (b) at both sides of a printed wired board 1, as passive elements, such as 
resistance or a capacitor, are constituted in the through hole of a printed wired board which has a circuit pattern 
to both sides and drawing 3 (c) shows. Hereafter, the order of a manufacturing process of the printed wired 
board which is this invention is explained with reference to drawing 1 or drawing 5 . In addition, the same 
reference mark shall be attached about what has constituted the same structure as a Prior art by the component 
in drawing. 

[0012] The 1st process is explained with reference to drawing 1 (a). This drawing (a) is an outline cross section 
of the base material 2 in which 1st wiring material layer 4a was formed all over both sides showing a cross 
section in part. And it punctures with a drill etc. to the position which forms passive elements, such as 
resistance or a capacitor, in the base material 2, and a through hole 3 is formed. 

[0013] The 2nd process is explained with reference to drawing 1 (b). The screen 5 with which the hole is 
formed in the position which agrees with a through hole 3 on the 1st [ of the base material 2 laid in the surface 
plate 7 which has a flat surface / one ] wiring material layer 4 a-th page is covered, and the passive element 
precursor 6 which kneaded capacitor material, such as resistance material, such as carbon, or ceramics, with the 
binder on the screen 5, and was made into the shape of a paste is applied. 

[0014] The 3rd process is explained with reference to drawing 1 (c). It is made to go in the direction which 
showed the squeegee 8 held in the passive element precursor 6 applied on the screen 5 at squeegee electrode- 
holder 8a by the arrow in this drawing, and a through hole 3 is made to fill up. At this time, as drawing 2 (a) 
shows, the pin 9 which is a minor diameter more slightly than the path of a through hole 3 and a screen 5 may 
be inserted in a through hole 3, and you may use a means to make a through hole 3 fill up with the passive 
element precursor 6 enough. Moreover, although illustration is omitted, if a means to attract the air which is in 
a surface plate 7 with a suction pump etc. at a through hole 3 is established, restoration of the passive element 
precursor 6 to a through hole 3 can also be performed for easier and a short time. 

[0015] The 4th process is explained with reference to drawing 2 (b). After filling up a through hole 3 with the 
passive element precursor 6, a screen 5 is removed, and after leveling the passive element precursor 6 so that it 
may become the field in which 1st wiring material layer 4a is formed, and the same field, it processes so that 
the passive element precursor 6 may serve as moderate hardness. (Suppose hereafter that the passive element 
precursor 6 is called passive element 6a.) After making it dry, the through hole 3 for flowing through the circuit 
pattern formed in both sides of the base material 2 at a back process if needed is punctured with a drill etc. to a 
position. 

[0016] The 5th process is explained with reference to drawing 2 (c). Although formation of a circuit pattern is 
generally performed by the subtractive process or the additive process by manufacture of a printed wired board, 
suppose that what is depended on a subtractive process here is described. All over the base material 2 in which 
passive element 6a in a through hole 3 and the through hole 3 were formed, non-electrolytic-copper plating is 
given and 2nd wiring material layer 4b is formed. Next, in order to thicken thickness of 2nd wiring material 
layer 4b, electrolytic-copper plating is given. 

[0017] The 6th process is explained with reference to drawing 3 (a). Nain order [ to form a circuit pattern in 
both sides of the base material 2 ], and after stiffening portion which forms resist 10 on 2nd wiring material 
layer 4b, and it leaves as circuit pattern by irradiation of ultraviolet rays etc.2 C03 etc. - it uses and a part for 
the non-hard spot of a resist 10 is removed 

[0018] The 7th process is explained with reference to drawing 3 (b). after removing a part for the non-hard spot 
of a resist 10 - further - CuC12 Use, and ********** and 2nd wiring material layer 4b of a portion and 1st 
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* wiring material layer 4a which are not covered by the resist 10 are removed, etc. — Furthermore, if the resist 10 
hardened using KOH etc. is removed, as shown in this drawing (c), passive element 6a, such as resistance or a 
capacitor linked to the circuit pattern formed in both sides of the base material 2, will be formed in a through 
hole 3. And appearance processing, surface treatment, symbol printing, etc. are performed, and a printed wired 
board 1 is completed. Although drawing 4 is the outline perspective diagram of the completed printed wired 
board 1, in order to make it intelligible, the pewter in the lead-terminal section of IC is omitted. Since the 
terminal of the parts which the field of 2nd wiring material layer 4b which forms the vertical side of passive 
element 6a is a flat surface, and are mounted on a printed wired board 1 can be arranged and soldered as 
drawing 4 shows, arrangement of the parts mounted in printed wired board 1 front face is arbitrary, and can 
consider as the printed wired board 1 in which high density assembly is possible. Moreover, the both ends of 
passive element 6a formed in the through hole 3 are certainly connected with 2nd wiring material layer 4b. 
[0019] By the way, when forming a capacitor in a through hole 3, as drawing 5 (a) shows the 3rd process, the 
passive element precursor 6 of the shape of a paste which kneaded capacitor material with the binder is thinly 
formed in a through hole 3. And as shown in this drawing (b), a through hole 3 is filled up with the electric 
conduction material 1 1, such as a copper paste, from the both sides of the passive element precursor 6, and after 
leveling the passive element precursor 6 so that it may become the field in which 1st wiring material layer 4a is 
formed, and the same field, it processes so that the passive element precursor 6 and the electric conduction 
material 1 1 may serve as moderate hardness. If the 4th process mentioned above - the 7th process are 
performed hereafter, the electric conduction material 1 1 serves as an electrode which the solidified portion 
approached, and can form the capacitor whose electric capacity is size. Thus, the capacitor which has desired 
electric capacity can also be formed in a through hole 3 by controlling the thickness of the passive element 
precursor 6 with which a through hole 3 is filled up. 
[0020] 

[Effect of the Invention] As explained in detail above, while the both ends of passive elements, such as 
resistance formed in the through hole and a capacitor, are certainly connected by plating according to the 
manufacture method of the printed wired board of this invention, the circuit pattern side which forms the 
vertical side of a passive element can be manufactured at a flat surface, moreover — the process which fills up a 
through hole with a passive element precursor — the screen for resistance, or the screen for capacitors — two or 
more through holes — one process — a short time — and you can make it easily filled up with a passive element 
precursor If the thickness of the passive element precursor which kneaded capacitor material with the binder to 
the through hole is controlled at this time, the capacitor which has desired electric capacity can also be formed 
in a through hole. 

[0021] Thus, the circuit pattern side which forms the vertical side of a passive element where the manufactured 
printed wired board was formed in the through hole is a flat surface, and since the terminal of the parts mounted 
on a printed wired board 1 also on which [ of the vertical side of a passive element ] field can be arranged and 
soldered, arrangement of the parts mounted in a printed wired board front face is arbitrary, and can realize the 
printed wired board in which high density assembly is possible. 

[Translation done.] 



http://www4.ipdl.ipo.go.ip/cffl-bin/tran web cei eiie 



20 10 2003 



(mfummv? (jp> 



02) & m i* & m ^) 



#i§¥9- 214090 

(43)&BHB ¥J*9*P<1997)8J315B 



(51)Inta.' 
H0 5K 1/16 



F I 

H0 5K 1/16 



B 



(21)fflH## 


ftUVa- 15397 


(71) USA 


000002185 










(22)*KB 


¥^8^(1996) 1/331B 




HD^5«;ilB4fcft;i| 6 TB 7 S35^ 






(72)«W# 










fcsmmmiiam 6TB7 aas*y =- 











(54) ismo&m 7v>b$mmis*v*o9nmjjm 

(57) [g£>] 

tMR 1 -/U 3 tSBeg^F 6 a tfW.tbi&£ ixK 

7V > bWim 1 fcfcWC , 6 a S Sffi^^fT 

. [SMI] X;U-*;-;Wc-X^TiS^*^^(cS 



A 




(2) 



#^9-2 14090 



vybmmnza^x. 

mi%mm?comt%tpmmw < 9 - y t m&mizmwt 
nm. 

izx/i—ft-juzffiji-t hint . 
mix/u-^-Mz^mm^mm^^mL. mssm 
ttmmtw$miz®mztit:&®m?ZBi$.-f&j:m 

mmmtmmiz/*?--y7-rhjLmt . 

m. 

[Bt*«4 ] Kmztifzmm&wmirmmKcommz 

[0001] 

ma x v*<7)®mifmizm^ h . 

[0002] 

3 y? y^m^mm^y 0 y hm$Lmizm®mzm. 
&-t&imcr>mm<mmzti.x^&. La>L&#*>, a- 
# zwmt>ti*:7v y bw&WLtiz&mmtty-mmiz 
wmvxmm-t^x'itmmx^ &&wm ; mizm%. 
whh. *zx\ 7vyywm.<7>xii'--fr-Mz%m 
%?i&ALxmm-tz^mw%%&tit:tf. x/p-* 
-Mz&mm^-z&x-r&im&imx'b 0 , ifcxn, 

tz. :W:SA, #ailHA»i$fefc:§l4H i 4-3 2 7 80 

m,mm±L. %m£*(r&mmwmmzin% dzt 

6. 

[ 0 0 0 3 ] 06 «\ 7-y y bWimi 1 oxa—*-^ 

3 lz&mm=F 6 a J^^^^^UWSS-^-rSP&BfffiiH-C 



-r*7U^^y;PS«i 3*«ft!i3t$^Tl30. 
-7>3tC#A£ft*:Si&3t^6ati. SttS^P 6 a<3^ 
«k 9/]*BtcBIHW-&I»>'t*->' 13c KSgLTBtJS 

t>hkm\<n$m4 3.k*^yyi 2x-m&-t&kki> 

lc, fl&^romffiebtffilg^-^-^l 3 ci:£-?Ll 3 e 
*><o&ft?Lfcwn 2<^gUi*fcJ:-o-C&|&-r&i 

[0004] L*»L&*<<^ J^L^WCtiSg^ 

6a<om&6btmi<Dmm4aik<omimx'w^yy 

msa-rac t wx-z-r. ?vy hwmL<r>ns&Bm 
mumm.%mi$tfh ~> . a*. ^y?mrt$>mz 

m^h$&<-Z.ht>&M&\yy 1 2tfiX)U-Tfc— JU3 

iz a 0 =s 3 - h -r h t s> o it . 

[0005] 

[?S«S&LJ:dfct-£fBJS] afcfM^llffitt, ;r>J 

s-rs -it 7vyvmm.tiiiif*:<r>mk-K 
m*w&-t&k-thzkX'hh. 

[0006] 

is^i<^Bjc7)ru^M;^«T-«i:. sms? 
Bti&ti. &mm*<?>w%im&>*?-ykmmMi.zm 

WLZ1xtii>(n>X'b&Zk*m®Lk-i-h. 

[0007] mim2 nwm-rv yvwmxM. § 
mm^-ifi. xju-^-MzmtbiLttitz^mm^mmi^ 
nmmzmigtttf-fcmzti. wss*w^- 
ykt&mztitz i>cox'$>& z k zimk-rh . 

[0008] ii^«3 co?tw<oy v yvwm.<?>w&-ft 

-*-;uzfmit hxmk , xju—fc-Mzgrnm^wi 
mttzizmL. wmtmmkm&Mtzmmztitz&ibm 
ttmm-hxnk. mmmmizj^--y^i-i,x 
nk*&-r&zkzmwik-r&. 
[0009] fg*JS4 co^Bfl^r u y MElsScogBt^r 

[0010] jd« Lfc^afcjiflwfcismcs***. 

S^^-^B^BT-ftO^ 7VybW&Wi±i.zm3k 

zti&gua,<7)ffi=Fm^ yynv y y b'k-rzzk 
h<nx. y-vybw&n$mizmm*t>®a<7)mmw& 



(3) 



ftffi¥9-2 14 0 90 



Mm&Z*-y*X-l&mizim-$-&ZbtfX'%&. *L 

ry y hmimwmi-hx>\r-*-Mz&®f£? 
mmftZftM'f&jLn.Tit. im<?>x>u-*-Mz-j: 

[00 11] 

KEia^-ysr^rfsry y M!»t<o^-*-/u 

T'fcO. 03 ( c ) X'vfrtfaK . XJ\s-*-Mzffif$.Z 

mtl 1 OMSK . 7*U >b ffl&Wl 1 eoffiMtc^ §*l 
*:SS 1 OiE&*m«4 afcitflfl 2tf)ffil£fm;f 4 b t 

&7v y hwmmom&jLmmzm i L0 5 mnr 

[00 1 2] m<OXg£01 (a) ^#BgL-CiKBJ-T 

(a) Ms^ffitcm KvwmxmmA a 

2 <O-IH58Jrffi£^18fB&B!riB0-e 

v&mm=?£&js.-t&mfccr><miz h y/i^icj: oim 

U X7P-*-;p'3Sr»riWft. 
[0 0 1 3] m2<7)Xg£01 ( b ) Sr#BgLTIKBJ-r 
S. ¥®S:^-r-5.^3i7tc^$fl3t'<.-X»2cO-* 
<?>SS 1 ^EMtW^S4 aBpit^yp-*-;^ i:-g-gcT 
£&B£ft#^|£$ixTVI>X:7y-y5£:llV->, ^ 

[0014] SS3<7)XfI3:0 1(c) *#JHLT«W 

z<D&f. 02 (a) X'^-ttn<x;u-*—/u sax 
vx? v->5co®£ o i>mfriz/mx'f>&vy9 

Jl>-*-jU3lzmXL. Si&^MiB#6£x;l'- *- 
}l>3izlrftXmtS-£&^®t:m^Xi>&\\ ttz. 05^ 

&<m-r&ti t jm7izim\*:>zrmiz£ ox^-*-^ 

3K;fcS^£i»3I^S#l?&£t£WU;f. 
3^g86^B!TIB«c6<03t«f^(i. JrO^^oS 

[ 0 0 1 5 ] 8S4 <7>Xg£0 2(b) Z&mLX®,*Xt 

h. A)\^*-fr3iz&®m*-gm#6zymvt:®. 
ixx^hmtm-mt%h£oiz>m% : *imtoe **i 



XZtb-th. tOmiz&lX^-xtt 

2 owmizmxnx'BfiLZ tih w&*9 - >*mm-h 

[ooi6] ^5<^ig$-02 ( c ) z&mLxmtt- 
h . H8t:r y y MEtS««oiBS-c(i^7' h7?f-fr 

SlSSt^ afc J:t^x;P-*-;U3*^^§iXJt<-x 
«4b5rJgfi£-r^. ^2£OSiS«1SfJi4bOJP$ 

[0017] ^6coig$'03 ( a ) z&m^xmw-t 
z>. ^-xttvam&izw&w-y^i&iSL-thtz*). 
m2<rmmm\m4 bici/^ mo £jb*j£u issa 

S-ti-fcflL Na, C0 3 ?ilW^»H0«*« 

[0018] |g7«OXg£03 ( b ) L-XWR* 
& . 1/»M 0O*^fcgfrfr£ISk£L7tf£. mzc u 
C 1 a ZFim^XUiSXhl 0X'mhtlX\>v&^Bftcr> 

>yf-y^LTi^*L. ^zKowm^m^xmtLtzu 

isX M0 Srl^*-m{f . ISI0 ( c ) tc^iD< , 
X® 2 Off ^SaS^'^ Wfct SSSi 

VKzBis&tth. *lx. ^mtnx. mwMm&xvi' 
4 ti^g l fcr y y h S^S i wsib&m«0'CS) i» , 

iimt&VX^Z. m4X7jk-tta< . Silff6aW±T 
lq$r®fi£f i.^ 2 <7)Kta«««4 b ^fflJiTBT'* 9 . 
ryyhE^litcl^lSixS^a^^FS-iBSL-C 
^Ny^w-rs^t^rss^T-. ryyhs«i«i* 

^rryyhias«ii:-rsc:t* I T-§*. 

*-;l/3 (c^fR$ix^gi&^6 a<OW^f{im2<7)Sl 

[00 1 9 3 t Z hX°Z.iV—it-)V 3 tn^fyt 
^3«OXg^i3V^05 (a) T^-r^D 

txmm ( b ) tw*n< . sa^ra«t6owoa*> 
^,^-^h^ssmwi i&X)\s-*-j\s3tzft& 

mi^)iSSW««4a*ggfi£$^rv^Bt|i|-® 

HBtt6fcJ;tf?sm*tl l^jSS^^-k^&JcotcfiM 
-TS. BIT, ±aU^m4OXS~^7«0XS«:fi : ^i 



(4) 



^^9-2 140 90 



If. mWtil l«iiffiHkLfc&##jffl$L*:«ffik$r 
[0020] 

v y h wmcm&m&zx tut. */u-*-/n*uc# 

*T582Sfc£&$*U k k fcfc. gfil^ «D±TtB£7B 

m-t & ma; - >w*¥mx'W£t& i k s . 
(i. S«mx? 'J -yfes^un yfyfix^ u -y 

B*, X;l^-*-;KC3>'T>'- , mSr>'^M y^— kfi«RU 

[00 21] iOidfcLTIBtS^ifcruyhKIMK- 
(i. ^/P-*-/Hc»*$iifc3aB*f' 0±TlBt»ft 
^iBB/^-VIBttWCaO. 5MWFW)±TIiW> 
v Yftitm±-C i> 7 U >• b EMffi 1 ±t=l®fcS it* »* 
£OJS^^lEBLTv\yy-ffttf-a £ k SOT. T 

[H!H«>M*fclJWn 

[0 1 ] *#JJ***iftXS**U ( a ) (iff l <0X 

e, ( b > tiff 2?>ig. ( c ) (iff 3<r>imzwkmt 

*. ^-x«<98lB&8JrM0TS>l>. 
[02 ] :«effi<0«aia*iSU ( a ) (iff 3 OX 
< b ) (iff 4 COXS. ( c ) (iff 5 »I8SR«t 



^-*tttfO«P&»M0-C£>&. 
[ 12 3 ] *»W^Haia«ra% t . ( a ) (iff 6 <ox 
( b ) - ( c ) (iff 7<0XJSSrSea;tt-£ . 

[04] 3WKB««JBia*»i. «*UfcrU^h 

[05 ] *fWB<0«JtXSS:*L. ( a ) ~ ( b ) (i 
ff3<0Xg(ctJV^'C^.7W— /KcayfyfJrMt 

[06] «e*0ij«r^-r. ^-xmnvmmmmx'h 



1 




z 




3 




4 a 


ff i co&tmmm 


4b 


f&2<omm*mm 


5 




6 




6 a 




6 b 




7 




8 




8a 




9 




1 0 




1 1 




1 2 




1 3 




13a 




13b 




13c 




13d 




1 3e 


7L 



[06] 



1 7»/>h«tt 



4a »1COE0**S* 



12 A>5T 




2 Z Z Z Z Z^ Eg ^13b>*-3 7 u- a 



(5) 



^^9-2 14090 



[HI] 



im2] 



(a) 



4- 



(a) 



,2 <*-*n 



(b) 



4a. 



^77 



X 



6 SBX^B^ 



g t> f 



\\/ /////. 



„5 



(b) 




4a ttt 

2*-X# 
73 



/x ?///// 



3 



,4a 

.2 *-**f " 
-4a 



(c) 



4a 




6 



(c) 



,5 **v-> 



4a^ 



(a) 



[03] 



!^4a*ie»K0t*ttS 

2 ^'-Xtt 



10 3x*-*-*\^ea&stim* 

10 



4a 
-4b 




.4b 



X 



4b H2<0E**mJB 



4a 

2 



[04] 




(6) 



ft8W9-2 14 090 



[05] 



(a) 



4a munrnwrnm 



2 
4a 



3 XJW-*-Ji> 
69Nttimmt 



(b) 



11 



-4a 
2 



11 **** 



